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they are inhibitors of initiation, antipromoters, or anticocarcinogens)
on the progression of the initiated cell to the tumorigenic state.  In
contrast to initiation, the progress of positive modification (promotion)
appears to be more reversible (Doll and Hill, 1964; Roe and Clack, 1963).

This distinction between initiation and modification is necessary for
an understanding of the literature on risk analysis. Most such litera-
ture assumes that carcinogenic substances act as initiators. Models
developed for initiation, e.g., those for threshold response, additivity
vs. nonadditivity of toxic response, dose-response kinetics, and extent
of exposure ("hitness"), do not necessarily apply to assessment of risk
due to tumor modifiers. For example, one of the most straightforward
differences is the direct correlation between dose and tumor response for
initiators versus the inverse correlation between the tumor response and
the dose of certain modifiers such as several nutrients and certain
antioxidants.

Food may contain both initiators and modifiers of carcinogenesis (see
Chapters 12 and 14), The great diversity of initiators to which humans
are exposed is suggested by the wide variety of mutagens with a broad
range of potencies present in the food we eat and the excreta produced
(Bruce et al., 1977; Sugimura, 1979).  There will always be an ample
supply of modifiers in food, including a variety of nonnutritive sub-
stances and most, if not all, nutrients (when consumed in amounts that
either exceed or are less than those required for optimum nutrition).
These modifiers may affect carcinogenesis by influencing hormone status
(Alberti, 1980), immune response (Axelrod, 1980; Gross and Newberne,
1980), and the activity of carcinogen-metabolizing enzymes (Campbell,
1979; Conney, 1967).

INITIATORS OF CARCINOGENESIS

In general, two procedures may be used to estimate acceptable levels
of risk for toxic compounds. One method estimates the acceptable daily
intake (ADI); the second is the "risk estimate" approach (National
Academy of Sciences, 1980a).

The ADI is an arbitrary estimate that "is not an estimate of risk nor
a guarantee of absolute safety" (National Academy of Sciences, 1980a).
It has been widely used for noncarcinogenic toxic chemicals and is based
on empirical data pertaining to acute toxicity.  This procedure was modi-
fied by the Safe Drinking Water Committee to estimate acceptable daily
intake for contaminants in drinking water because of the paucity of data
for these compounds (National Academy of Sciences, 1977).  To establish
an ADI, the highest experimental dose that produces no observable effects
is decreased by an "uncertainty factor" or "safety factor" (ranging from